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Study objective: To analyse socioeconomic inequalities in mortality in Dutch, Turkish, Moroccans,
Surinamese, and Antillean/Aruban men and women living in the Netherlands and to assess the
contribution of specific causes of death to these inequalities.
Design: Open cohort design using data from the Municipal Population Registers and cause of death
registry.
Setting: the Netherlands from 1995 through 2000.
Participants: All inhabitants of the Netherlands.
Main outcome measures: This study calculated directly standardised mortality rates by mean
neighbourhood income and estimated relative mortality ratios comparing the two lowest socioeconomic
groups with the two highest socioeconomic groups for all and cause specific mortality by country of origin
and sex.
Main results: Socioeconomic differences in total mortality were comparatively large in Dutch, (RR = 1.49,
CI = 1.46 to 1.52), Surinamese (1.32, 1.19 to 1.46), and Antillean/Aruban men (1.56, 1.29 to 1.89) and
in Dutch (1.39, 135 to 1.42) and Surinamese women (1.27, 1.11 to 1.46). They were comparatively small
among Turkish (1.10, 0.99 to 1.23) and Moroccan men (1.10, 0.97 to 1.26) and among Turkish (1.13,
0.97 to 1.33), Moroccan (1.12, 0.93 to 1.35) and Antillean/Aruban women (1.03, 0.80 to 1.33). The
mortality differences among the Dutch were partly attributable to inequalities in mortality from
cardiovascular diseases, whereas among Antillean/Aruban men external causes strongly contributed to
the mortality differences. The small differences among Turkish and Moroccan men were due to a lack of
inequalities for cardiovascular diseases and small inequalities for the other causes.
Conclusions: The impact of socioeconomic status on mortality differed between ethnic groups living in the
Netherlands. Maintaining small socioeconomic inequalities in mortality among Turkish and Moroccans
men and women and among Antillean/Aruban women could prevent future increases in overall mortality
in these groups.
W
ithin many countries, substantial inequalities in
mortality between ethnic groups exist.1–4 The extent
to which socioeconomic inequalities underlie ethnic
inequalities in mortality remains contested, but many argue
that ethnic inequalities in mortality are predominantly
determined by socioeconomic inequalities.5 6 If the strength
of the relation between socioeconomic status and mortality
would vary between ethnic groups, this would have
consequences for the extent to which socioeconomic inequal-
ities can underlie ethnic differences in mortality. Therefore,
to better understand the relation between ethnicity, socio-
economic status, and mortality, it is important to assess
whether socioeconomic factors affect mortality in a similar
way in all ethnic groups. However, up to now, little research
has been done on the size of socioeconomic inequalities in
mortality within ethnic minority groups. Most of the existing
evidence originates from the UK and USA and suggests that
the association between socioeconomic position and mortal-
ity may not be equally strong in all ethnic groups.1 2 7–11
The size of socioeconomic inequalities in mortality varies
between countries, age groups, sexes, periods, and rural/
urban areas,12–15 and this suggests that it may also vary
between ethnic groups. Variations in the size of the gradient
between ethnic groups could be related to artefacts,5 but it
may also be related to real phenomena, such as health
selection effects being more pronounced in some socio-
economic strata than in others7 or to ethnic variations in the
relation between specific risk factors (such as smoking and
diet) and socioeconomic status.
The situation in the Netherlands resembles that in many
other continental European countries, in the sense that many
important types of immigration that are common within
Europe are represented. Turks and Moroccans initially came
as labour migrants to the Netherlands, while the migration of
Surinamese and Antilleans/Arubans is related to the colonial
past. We estimated the size of socioeconomic inequalities in
mortality within these minority groups by making use of
information on mean neighbourhood income. We aimed to
identify factors that explain possible variations between
groups in the size of socioeconomic inequalities in mortality
by evaluating the contribution of specific causes of death to
these inequalities.
METHODS
Data
We used data for the years 1995 through 2000 from the cause
of death register and the municipal population registers
(GBA), which provided data on all inhabitants of the
Netherlands with a legal status. These registers were linked
on personal identification number. Persons were allowed to
enter the study (through birth or immigration) throughout
the study period (open cohort design). Of each inhabitant,
the amount of person time was calculated. The event of
interest was death. Deaths of persons that are included in the
population registry should be included in the cause of death
registry, irrespective of whether the death occurred in the
Netherlands or abroad. Only deaths of persons that officially
de-registered from the population registry, for example
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because they (r)emigrated, are not included in the cause of
death registry. The causes of death were coded according to
ICD 9 in 1995, and according to ICD 10 in 1996–2000.
Although deaths that took place abroad are included in the
cause of death registry, the cause of death was almost never
established. Usually, these deaths were categorised under ill
defined conditions. Among Turkish and Moroccans, 80% of
deaths within this category took place abroad, among
Surinamese and Antilleans/Arubans 50%, and among Dutch
13%.
All data were tabulated according to sex, date of birth,
country of origin, six digit postcode, and marital status
(unmarried, married, widowed, or divorced). As a proxy of
ethnicity we used the country of birth of subject and
both parents. We applied the standard definition of
foreigners of Statistics Netherlands and considered a person
to be non-Dutch if at least one parent was born abroad.16 In
case of mixed origin, the country of birth of the mother
prevailed. Because the age structure varied strongly between
ethnic groups and because socioeconomic differences in
mortality varied strongly with age, all analyses were
restricted to the population aged 0–59 years. Five year age
bands were applied, using age at mid-year. Information on
sociodemographic characteristics of people who remained
alive and of people who died both came from the population
register.
On the basis of six digit postcode we linked information on
all neighbourhoods in the Netherlands that we obtained from
the regional income register (RIO) and the register on areas
and neighbourhoods (WBR). Neighbourhoods contained on
average about 1500 persons. This information included
region (west, east, south, and north), degree of urbanisation
Table 1 Population by ethnicity, socioeconomic status, and sex
% Of population according to socioeconomic status*
Total number of
person years1 (high) 2 3 4 (low)
Male
Dutch 54 30 9 7 32127935
Turkish 14 27 17 42 874675
Moroccan 19 25 16 41 751404
Surinamese 26 23 13 38 779177
Antillean/Aruban 31 25 16 28 258979
Female
Dutch 54 30 9 7 30973279
Turkish 14 28 17 41 789701
Moroccan 19 26 16 40 653727
Surinamese 26 24 13 36 822544
Antillean/Aruban 31 26 16 27 256524
Total 51 30 10 9 68288844
*As a measure of socioeconomic status mean household equivalent income of neighbourhoods was used.
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Figure 1 Directly standardised
mortality rates for all cause mortality
by ethnicity and SES. (A) Males;
(B) females.
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(address density per square kilometre within neighbourhoods
classified into five groups) and mean household equivalent
income (classified into the 10 deciles of the total population).
Mean household equivalent income of neighbourhoods was
used as indicator of socioeconomic status. Although it is an
ecological measure, it is able to show socioeconomic
differences in mortality in the Netherlands and it is
comparatively robust for confounding.17 18 To have sufficient
numbers of deaths for each ethnic group in each socio-
economic class, we recoded socioeconomic status into four
groups that contained, respectively, 50%, 30%, 10%, and 10%
of the total number of person years (see table 1).
Statistical analyses
The mortality level of each socioeconomic group was
measured by means of directly standardised mortality rates
using the total of the studied migrant populations as a
standard. Absolute differences in mortality rates between the
two highest and the two lowest socioeconomic groups were
calculated for total and cause specific mortality.
We estimated the size of relative mortality differences
between the two lowest and the two highest socioeconomic
groups by means of Poisson regression analyses (using
Stata version 7). We related the number of deaths to
numbers of person years as offset variable, and to income
group as independent variable. All relative risks were
adjusted for age (five year age groups) and for all relative
risks 95% confidence intervals were estimated. To test
whether the size of socioeconomic inequalities in mortality
did significantly differ between ethnic minority groups and
Dutch, an interaction term between socioeconomic status
and ethnicity was added to the regression analyses.
Regression analyses were carried out with and without
adjustment for differences in marital status, region, and
degree of urbanisation.
RESULTS
Dutch lived more often in high income neighbourhoods than
Surinamese and Antilleans/Arubans (table 1), whereas the
latter lived more often in high income neighbourhoods than
Turkish and Moroccans.
Directly standardised mortality rates varied between socio-
economic groups in most ethnic groups (fig 1A and 1B) but
the size of differences varied between groups. Socioeconomic
mortality differences were comparatively large in Dutch
(RR=1.49, CI=1.46 to 1.52), Surinamese (1.32, 1.19 to
1.46) and Antillean/Aruban men (1.56, 1.29 to 1.89) and in
Dutch (1.39, 135 to 1.42) and Surinamese women (1.27, 1.11
to 1.46) (table 2). They were comparatively small in Turkish
(1.10, 0.99 to 1.23) and Moroccan (1.10, 0.97 to 1.20) men
and in Turkish (1.13, 0.97 to 1.33), Moroccan (1.12, 0.93 to
1.35) and Antillean (1.03, 0.80 to 1.33) women. The variation
in the size of socioeconomic differences in mortality between
ethnic groups was significant in men (0.95, 0.92 to 0.97) and
women (0.94, 0.91 to 0.98) (results not shown). Only
mortality differences in Antillean/Aruban men and
Surinamese women were not significantly different from
those in Dutch (results not shown).
Comparison of relative risks of death before and after
adjustment for marital status, region, and degree of
urbanisation showed the extent to which socioeconomic
differences in mortality were explained by these variables
(table 2). The inequalities among the Dutch, the Surinamese,
and among Antillean/Aruban men were partly explained by
marital status. Region barely influenced the size of inequal-
ities. Degree of urbanisation did have some effect, especially
on mortality differences among Antillean/Aruban men. After
adjustment for these variables, there still was a significant
variation between ethnic groups in the size of socioeconomic
inequalities in mortality (men: 0.95, 0.92 to 0.97; women:
0.94, 0.91 to 0.98; results not shown).
The size of socioeconomic differences in mortality varied
between ethnic groups for specific causes of death as well
(table 3 and 4). In males, mortality differences varied
significantly between ethnic groups for cardiovascular
diseases (0.87, 0.82 to 0.92) and other causes of death
(0.95, 0.91 to 0.99; results not shown). In females the
variations were significant for infectious (0.77, 0.63 to 0.92)
and cardiovascular diseases (0.85, 0.78 to 0.92; results not
shown). More specifically, socioeconomic inequalities in
mortality from infectious diseases were comparatively small
in Surinamese women (0.67, 0.30 to 1.47) and mortality
differences from cardiovascular diseases were small in
Turkish (0.92, 0.71 to 1.18), Moroccan (0.94, 0.66 to 1.34)
and Surinamese (1.16, 0.94 to 1.42) men and in Surinamese
(1.13, 0.84 to 1.52) and Antillean/Aruban (0.81, 0.42 to 1.56)
women. Mortality differences from other causes were small
in Turkish (1.11, 0.94 to 1.31) and Moroccan (1.15, 0.94 to
1.42) men and mortality differences from external causes
were small in Moroccan (1.10, 0.83 to 1.44) men and Turkish
(0.77, 0.49 to 1.23) women and were large in Antillean/
Aruban (2.13, 1.49 to 3.03) men.
The socioeconomic differences in total mortality among the
Dutch were to a comparatively large degree attributable to
inequalities in mortality for cardiovascular diseases, while
among Antillean/Aruban men, inequalities in mortality from
external causes made a large contribution to the differences
in total mortality (fig 2A and 2B). The small socioeconomic
differences in total mortality among Turkish and Moroccan
men were attributable to slightly inverse inequalities for
Table 2 Relative mortality risks for all cause mortality: the two lowest compared with the two highest socioeconomic groups
after adjustment for age and, respectively, marital status, region, and degree of urbanisation
RR (95% CI) two lowest compared with two highest SES groups adjusted for age and
No other Marital status Region Urbanisation All
Male
Dutch 1.49 (1.46 to 1.52) 1.33 (1.30 to 1.35) 1.52 (1.49 to 1.55) 1.42 (1.39 to 1.45) 1.31 (1.28 to 1.34)
Turkish 1.10 (0.99 to 1.23) 1.10 (0.99 to 1.23) 1.10 (0.98 to 1.22) 1.08 (0.96 to 1.22) 1.09 (0.97 to 1.24)
Moroccan 1.10 (0.97 to 1.26) 1.10 (0.96 to 1.25) 1.10 (0.97 to 1.26) 1.08 (0.93 to 1.25) 1.07 (0.93 to 1.24)
Surinamese 1.32 (1.19 to 1.46) 1.23 (1.11 to 1.36) 1.31 (1.19 to 1.46) 1.26 (1.12 to 1.41) 1.17 (1.04 to 1.31)
Antillean/Aruban 1.56 (1.29 to 1.89) 1.46 (1.20 to 1.77) 1.54 (1.26 to 1.87) 1.41 (1.14 to 1.75) 1.32 (1.06 to 1.65)
Female
Dutch 1.39 (1.35 to 1.42) 1.29 (1.26 to 1.32) 1.42 (1.38 to 1.46) 1.32 (1.29 to 1.36) 1.27 (1.24 to 1.31)
Turkish 1.13 (0.97 to 1.33) 1.14 (0.97 to 1.33) 1.15 (0.97 to 1.35) 1.15 (0.96 to 1.37) 1.14 (0.95 to 1.37)
Moroccan 1.12 (0.93 to 1.35) 1.13 (0.94 to 1.35) 1.11 (0.92 to 1.33) 1.12 (0.91 to 1.37) 1.17 (0.94 to 1.44)
Surinamese 1.27 (1.11 to 1.46) 1.22 (1.07 to 1.40) 1.29 (1.13 to 1.49) 1.22 (1.05 to 1.43) 1.14 (0.97 to 1.33)
Antillean/Aruban 1.03 (0.80 to 1.33) 1.02 (0.78 to 1.32) 1.01 (0.78 to 1.31) 1.04 (0.78 to 1.38) 0.97 (0.72 to 1.30)
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cardiovascular diseases and small inequalities for most of the
other observed causes.
DISCUSSION
Socioeconomic differences in total mortality were com-
paratively large among the Dutch, the Surinamese, and
among Antillean/Aruban men. They were small among the
Turkish, the Moroccans, and among Antillean/Aruban
women. Among the Dutch, the mortality differences were
partly attributable to inequalities in mortality from cardio-
vascular diseases, whereas among Antillean men external
causes strongly contributed to the mortality differences.
The small differences among Turkish and Moroccan
men were attributable to a lack of inequalities for
Table 3 Directly standardised mortality rates and relative mortality risks for specific causes of death by socioeconomic status
and ethnicity for males
Country of origin Cause of death
Male
Cause as
% of total
rate RR (1+2 v 3+4)
1 (high) 2 3 4 (low) (95% CI)
Dutch Infectious diseases 1.8 0.20 0.25 0.28 0.63 2.03 (1.77 to 2.33)
Neoplasms 32.2 3.11 3.50 3.85 4.62 1.32 (1.27 to 1.36)
Cardiovascular diseases 25.6 2.22 2.81 3.39 4.32 1.57 (1.51 to 1.64)
Other diseases 24.6 3.13 3.59 4.19 6.09 1.62 (1.56 to 1.69)
External causes 15.9 2.22 2.73 3.02 3.94 1.47 (1.40 to 1.54)
Turkish Infectious diseases 2.6 0.15 0.25 0.61 0.46 2.39 (1.09 to 5.27)
Neoplasms 17.4 2.91 2.32 3.00 2.82 1.11 (0.85 to 1.44)
Cardiovascular diseases 18.0 3.00 3.22 2.54 2.86 0.92 (0.71 to 1.18)
Other diseases 43.3 5.66 6.30 6.84 6.86 1.11 (0.94 to 1.31)
External causes 18.7 2.27 2.52 3.34 3.13 1.33 (1.03 to 1.73)
Moroccan Infectious diseases 3.1 0.20 0.10 0.73 0.50 3.57 (1.36 to 9.39)
Neoplasms 17.0 1.73 1.97 1.63 2.24 1.10 (0.80 to 1.52)
Cardiovascular diseases 13.6 1.92 1.57 1.76 1.51 0.94 (0.66 to 1.34)
Other diseases 42.5 4.37 4.22 4.21 5.34 1.15 (0.94 to 1.42)
External causes 23.8 2.99 2.63 2.75 3.16 1.10 (0.83 to 1.44)
Surinamese Infectious diseases 5.3 0.67 0.73 1.22 1.11 1.66 (1.05 to 2.63)
Neoplasms 15.0 2.01 2.57 2.37 3.47 1.43 (1.09 to 1.86)
Cardiovascular diseases 24.3 3.82 4.31 4.56 4.50 1.16 (0.94 to 1.42)
Other diseases 32.8 4.62 5.59 5.47 7.96 1.52 (1.27 to 1.82)
External causes 22.6 3.15 4.17 3.37 5.19 1.29 (1.04 to 1.60)
Antillean/Aruban Infectious diseases 7.5 0.69 1.10 1.24 1.64 1.81 (0.87 to 3.76)
Neoplasms 17.9 2.09 4.15 2.89 4.46 1.28 (0.80 to 2.03)
Cardiovascular diseases 15.9 2.32 2.71 2.82 3.47 1.22 (0.75 to 1.99)
Other diseases 25.4 3.76 3.04 4.19 6.90 1.60 (1.08 to 2.37)
External causes 33.3 2.39 2.43 6.44 7.38 2.13 (1.49 to 3.03)
Table 4 Directly standardised mortality rates and relative mortality risks for specific causes of death by socioeconomic status
and ethnicity for females
Country of origin Cause of death
Female
Cause as
% of total
Rate RR (1+2 v 3+4)
1 (high) 2 3 4 (low) (95% CI)
Dutch Infectious diseases 1.3 0.12 0.14 0.18 0.30 1.84 (1.50 to 2.25)
Neoplasms 49.5 3.02 3.31 3.59 4.17 1.23 (1.19 to 1.28)
Cardiovascular diseases 15.6 0.88 1.18 1.35 1.85 1.67 (1.56 to 1.78)
Other diseases 24.2 2.17 2.49 2.67 3.62 1.45 (1.38 to 1.52)
External causes 9.3 0.83 1.00 1.17 1.65 1.55 (1.43 to 1.67)
Turkish Infectious diseases 3.4 0.28 0.16 0.23 0.32 1.41 (0.57 to 3.50)
Neoplasms 18.9 0.96 1.62 1.56 1.82 1.23 (0.84 to 1.79)
Cardiovascular diseases 13.2 1.04 0.91 1.26 1.11 1.15 (0.74 to 1.80)
Other diseases 53.0 3.61 3.29 4.27 4.55 1.32 (1.05 to 1.66)
External causes 11.5 1.13 1.02 0.93 0.74 0.77 (0.49 to 1.23)
Moroccan Infectious diseases 4.0 0.07 0.42 0.18 0.30 0.97 (0.38 to 2.47)
Neoplasms 18.2 1.39 1.31 2.02 1.54 1.20 (0.77 to 1.87)
Cardiovascular diseases 9.1 1.02 0.38 0.63 0.90 1.25 (0.67 to 2.35)
Other diseases 55.1 2.53 3.79 3.64 3.93 1.12 (0.87 to 1.44)
External causes 13.6 0.86 0.60 1.29 1.12 1.64 (0.96 to 2.80)
Surinamese Infectious diseases 3.2 0.20 0.45 0.10 0.32 0.67 (0.30 to 1.47)
Neoplasms 24.2 2.41 1.74 1.59 2.02 0.93 (0.71 to 1.24)
Cardiovascular diseases 21.1 1.21 2.14 1.49 1.94 1.13 (0.84 to 1.52)
Other diseases 36.2 2.65 2.97 3.54 4.40 1.58 (1.26 to 2.00)
External causes 15.3 0.54 1.65 1.29 2.07 1.87 (1.30 to 2.70)
Antillean/Aruban Infectious diseases 5.3 0.14 0.90 0.50 0.42 0.92 (0.29 to 2.91)
Neoplasms 27.2 2.73 1.81 4.53 1.35 1.09 (0.66 to 1.80)
Cardiovascular diseases 16.7 1.86 1.30 1.19 1.32 0.81 (0.42 to 1.56)
Other diseases 35.5 2.83 3.66 3.79 3.78 1.21 (0.78 to 1.87)
External causes 15.4 1.69 0.84 0.86 1.62 1.03 (0.53 to 2.00)
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cardiovascular diseases and small inequalities for the other
observed causes.
This is the first study to report on socioeconomic
differences in mortality within ethnic groups in the
Netherlands. A study that used data from the 1970s from
the UK showed no mortality inequalities according to
occupational class in minority groups,7 but later studies all
showed socioeconomic inequalities in mortality within most
ethnic groups.8 19 In the UK, the size of the inequalities seems
to vary, with strong gradients for Irish immigrants, small
gradients for people born in the Indian subcontinent, and no
gradients for Caribbeans.20 In the USA, the magnitude of
mortality differences was similar in blacks groups as in the
white population.8 9 A study done in New Zealand showed
considerably larger social class mortality differences within
Maori than non-Maori.21 The available evidence thus suggests
the association between social position and mortality is not
always equally strong in all ethnic groups, which is in
accordance with our results.
There are three limitations that may have affected the
results of this study. Firstly, it may be that we would have
obtained different results if we had used a different indicator
of socioeconomic position. Unfortunately, because no other
measures of socioeconomic position were available, we were
unable to examine the extent to which inequalities in
mortality within ethnic minority groups depended upon the
socioeconomic measure that we used.
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9
8
7
6
5
4
3
2
1
0
–1
Infectious diseasesA
Ra
te
 d
iff
er
en
ce
 (a
dj
us
te
d 
fo
r a
ge
)
Dutch Turkish Moroccan Surinamese Antillean/Aruban
9
8
7
6
5
4
3
2
1
0
–1
B
Ra
te
 d
iff
er
en
ce
 (a
dj
us
te
d 
fo
r a
ge
)
Neoplasms
Cardiovascular diseases
Other diseases
External causes
Figure 2 Absolute differences in
mortality rates between the two highest
and the two lowest socioeconomic
groups for specific causes of death.
(A) Males; (B) females.
Key points
N The size of socioeconomic inequalities in mortality
varied between ethnic groups.
N Socioeconomic differences in total mortality were large
among Dutch and Surinamese men and women and
among Antillean/Aruban men. They were small
among Turkish and Moroccan men and women and
among Antillean/Aruban women.
N Among the Dutch, the large mortality differences were
partly attributable to large inequalities in mortality from
cardiovascular diseases, whereas among Antillean/
Aruban men differential mortality from external causes
strongly contributed to the inequalities.
N The small mortality differences among Turkish and
Moroccan men were attributable to a lack of inequal-
ities for cardiovascular diseases and small inequalities
for the other observed causes.
N These variations in socioeconomic mortality inequal-
ities may in part be attributable to ethnic variations with
respect to social support and with respect to social
gradients in behavioural risk factors.
Policy implications
N Maintaining small socioeconomic inequalities in mor-
tality among Turkish and Moroccans men and women
and Antillean/Aruban women can prevent future
increases in overall mortality in these groups, while
the reduction of excess mortality among Surinamese
men and women and Antillean/Aruban men with a
low socioeconomic status can strongly reduce overall
levels of excess mortality among them.
N Specific attention should be directed towards the
prevention of an increase in socioeconomic differences
in cardiovascular disease mortality among Turkish,
Moroccan, and Surinamese men and among
Surinamese and Antillean/Aruban women.
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Secondly, systematic differences in income within broad
income groups may have influenced the results. Dutch within
the highest income category had, for example, a compara-
tively high income. This, however, did not explain the
comparatively large socioeconomic inequality in mortality
among Dutch because, upon exclusion of the Dutch popula-
tion with the highest incomes (40% of the total Dutch
population), the mortality differences among Dutch
remained comparatively large (RRmen: 1.36, RRwomen:
1.28). It is also unlikely that heterogeneity of income within
the lowest income group explained the small socioeconomic
inequalities in mortality among Turks and Moroccans
because, among them, mean neighbourhood income was
hardly related to mortality.
Thirdly, the validity of the used indicator of socioeconomic
status, a measure at the ecological level, may not be equally
good for all ethnic groups. Perhaps, in some groups, the place
of residence is determined by the mean socioeconomic status
of a neighbourhood, whereas in others it is predominantly
determined by the ethnic composition of a neighbourhood.
To evaluate this, we compared the population distribution
according to our measure at the neighbourhood level with a
population distribution according to a measure at the
individual level (household income).22 For Antilleans, the
two measures yielded the same population distributions. For
Turks, Moroccans, and Surinamese, however, a somewhat
larger proportion (5% to 15%) of the population belonged to
the lowest income quintile according to the measure at the
ecological level than according to the measure at the
individual level. The place of residence of Turks,
Moroccans, and Surinamese may be more strongly deter-
mined by other factors than neighbourhood income, hence,
neighbourhood income may for them be a less valid indicator
of socioeconomic status. As the discrepancy between the
population distributions was fairly small, we think this aspect
of differential validity had only limited influence on the
mortality differences among Turks, Moroccans, and
Surinamese.
Variations in the steepness of the socioeconomic mortality
gradient could also be attributable to selection effects being
more pronounced in some socioeconomic strata than in
others. If the selective migration of healthy people to the
Netherlands (‘‘healthy migrant effect’’) was comparatively
strong among the currently poor migrants, or, if the selective
remigration of a comparatively unhealthy subsample of
migrants (‘‘salmon bias’’) occurred more often among the
poor, this could result in comparatively small socioeconomic
inequalities in mortality.
Because the Netherlands received a large part of its non-
western migrants more than 25 years ago and health
selection effects are reported to wear out over time,23 the
healthy migrant effect can only have affected a small
proportion of the migrant population. Selective remigration
of comparatively unhealthy people can only have affected a
small proportion of the population, because, in the
Netherlands, unregistered re-migrants remain in the cohort
and registered remigration is a very rare event, especially
among Surinamese and Antilleans. We therefore think it is
unlikely that a differential influence of selection effects
substantially influenced the size of socioeconomic inequal-
ities in mortality.
Socioeconomic inequalities in mortality can also be
associated with levels of social support.24 A strong social
network can both attenuate and increase the socioeconomic
inequalities within some ethnic groups. Among Turks and
Moroccans, family ties are generally very close. Our results on
the influence of marital status suggest that this has to some
extent buffered against the adverse effects of a low socio-
economic status. Among Turks in the Netherlands, the group
cohesion is very strong25 and this too may have contributed to
the comparatively small mortality differences among them.
The small socioeconomic inequalities among Moroccans are
somewhat less likely to be attributable to the protective effect
of a social network, because within this group there is
considerable disunity and suspicion.25 Among Antilleans/
Arubans there is a disintegration of the own network,25 which
is probably related to the economic recession in the Dutch
Antilles and Aruba. A marginalised minority is now involved
in the trafficking of drugs and other crimes,26 which has
resulted in a large number of casualties from homicide
among Antillean/Aruban men.3 This occurs more often
among those with a lower SES, and hence strongly
contributes to the large socioeconomic differences in mortal-
ity within this group.
Variations in the steepness of socioeconomic differences in
mortality may also be attributable to variations in the relation
between behavioural risk factors and socioeconomic status.
In southern European countries smoking and an unhealthy
diet was for a long time more common among those in higher
socioeconomic strata than among those in lower strata.27
Within Europe, this has resulted in a north-south gradient,
with larger socioeconomic inequalities in cardiovascular
mortality in the north than in the south and even some
inverse inequalities for ischaemic heart disease in some parts
of southern Europe.28 29 Among Turkish and Moroccan men
living in the Netherlands, we observed slightly inverse
inequalities in mortality from cardiovascular diseases. There
are no studies that report on socioeconomic differences in
mortality in Morocco and there is only one study on Turkey.
It found that family income was not predictive of overall
mortality, but was predictive of future CHD events, with an
excess mortality in the lowest income groups.30 Yet, we think
that the pattern among Turkish and Moroccan men living in
the Netherlands may be an extension of the north-south
gradient that is observed within Europe. For the Netherlands,
many studies report on differences in health related
behaviours between ethnic groups,31 but in none of them
was information on socioeconomic gradients included. Based
on what is known about the relation between socioeconomic
status and risk factors in countries that are less advanced in
the epidemiological transition, we expect that the observed
inverse gradient in mortality from cardiovascular diseases is
related to less smoking, to a less sedentary way of life, and/or
to a more traditional food pattern with more Mediterranean
products among Turkish and Moroccan men with a lower
SES.
Because minority groups within the Netherlands resemble
groups in other countries in many ways, we expect that these
results may to some extent apply to other countries with
similar minority groups. This study has shown that the size of
socioeconomic inequalities in mortality varies between ethnic
groups. Studies that aim to assess the effect of socioeconomic
status on ethnic differences in mortality should take into
account these variations by, for example, studying the
interaction between socioeconomic status and ethnicity in
the regression model. Information about such interactions
adds to our understanding of ethnic differences in mortality.
Compared with native Dutch men, Moroccan men have, for
example, a low level of overall mortality,3 which is partly
related to the weak association between socioeconomic status
and mortality within this group. Antillean men, in contrast,
have high overall mortality,3 which is partly related to the
high mortality within the lowest socioeconomic group. This
knowledge can also serve the development of policies aimed
at the prevention or reduction of ethnic inequalities in
mortality. Maintaining small socioeconomic inequalities in
mortality among Turkish and Moroccan men and women
and Antillean/Aruban women can prevent future increases in
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overall mortality in these groups, while the reduction of
excess mortality among Surinamese men and women and
Antillean/Aruban men with a low socioeconomic status can
strongly reduce overall levels of excess mortality in these
groups.
ACKNOWLEDGEMENTS
We thank Statistics Netherlands for providing access to the
population registers and cause of death registry. We thank Karien
Stronks and Tanja Houweling for their comments on earlier drafts of
this paper.
Authors’ affiliations
. . . . . . . . . . . . . . . . . . . . .
V Bos, A E Kunst, J P Mackenbach, Department of Public Health,
Erasmus MC, University Medical Centre Rotterdam, Netherlands
J Garssen, Statistics Netherlands
Funding: this study is funded by the Dutch Organisation for Scientific
Research (NWO), Culture and Health Programme, file number 261-98-
612.
Conflicts of interest: none declared.
APPENDIX
REFERENCES
1 Davey Smith G, Chaturvedi N, Harding S, et al. Ethnic inequalities in health: a
review of UK epidemiological evidence. Critical Public Health
2000;10:375–408.
2 Davey Smith G, Neaton JD, Wentworth D, et al.Mortality differences between
black and white men in the USA: contribution of income and other risk factors
among men screened for the MRFIT. MRFIT Research Group. Multiple risk
factor intervention trial. Lancet 1998;351:934–9.
3 Bos V, Kunst AE, Keij-Deerenberg IM, et al. Ethnic inequalities in age- and
cause-specific mortality in The Netherlands. Int J Epidemiol
2004;33:1112–19.
4 Ajwani S, Blakely T, Robson B, et al. Decades of disparity: ethnic mortality
trends in New Zealand 1980–1999. Wellington: Ministry of Health and
University of Otago, 2003.
5 Nazroo JY. The structuring of ethnic inequalities in health: economic position,
racial discrimination, and racism. Am J Public Health 2003;93:277–84.
6 Chandola T. Ethnic and class differences in health in relation to British South
Asians: using the new National Statistics Socio-Economic Classification. Soc
Sci Med 2001;52:1285–96.
7 Marmot MG, Adelstein AM, Bulusu L, et al. Immigrant mortality in England
and Wales 1970–78: causes of death by country of Birth. London: Her
Majesty’s Stationery Office, 1984.
8 Sorlie P, Rogot E, Anderson R, et al. Black-white mortality differences by family
income. Lancet 1992;340:346–50.
9 Davey Smith G, Wentworth D, Neaton JD, et al. Socioeconomic differentials
in mortality risk among men screened for the multiple risk factor intervention
trial: II. Black men. Am J Public Health 1996;86:497–504.
10 Yost K, Perkins C, Cohen R, et al. Socioeconomic status and breast cancer
incidence in California for different race/ethnic groups. Cancer Causes
Control 2001;12:703–11.
11 Williams R, Wright W, Hunt K. Social class and health: the puzzling counter-
example of British South Asians. Soc Sci Med 1998;47:1277–88.
12 Mackenbach JP, Kunst AE, Groenhof F, et al. Socioeconomic inequalities in
mortality among women and among men: an international study. Am J Public
Health 1999;89:1800–6.
13 Kunst AE, Looman CW, Mackenbach JP. Socio-economic mortality differences
in The Netherlands in 1950–1984: a regional study of cause-specific
mortality. Soc Sci Med 1990;31:141–52.
14 Koskinen S, Martelin T. Why are socioeconomic mortality differences smaller
among women than among men? Soc Sci Med 1994;38:1385–96.
15 Liang J, Bennett J, Krause N, et al. Old age mortality in Japan: does the
socioeconomic gradient interact with gender and age? J Gerontol B Psychol
Sci Soc Sci 2002;57:S294–307.
16 Keij-Deerenberg IM. Numbers of foreigners according to several definitions
(Aantallen allochtonen volgens verschillende definities). (In Dutch).
Maandstatistiek bevolking 2000;5:14–17.
17 Bos V, Kunst AE, Mackenbach JP. Socio-economic inequalities in mortality in
the Netherlands: analyses on the basis of information at the neighbourhood
level. (Sociaal-economische sterfteverschillen in Nederland: een analyse op
basis van buurtgegevens). (In Dutch). Tijdschrift voor
Gezondheidswetenschappen 2002;80:158–65.
18 Bos V, Kunst AE, Mackenbach JP. The size of socio-economic inequalities in
mortality measured at the neighbourhood level: comparison with estimations
on the basis of information at the individual level. (De omvang van sociaal-
economische sterfteverschillen gemeten op buurtniveau: vergelijking met
schattingen op basis van informatie op individueel niveau). In: Stronks K, ed.
Socio-economic inequalities in health: from explanation to reduction. (Sociaal-
economische gezondheidsverschillen: Van verklaren naar verkleinen). (In
Dutch). Den Haag: ZonMW, 2001:8–20.
19 Davey Smith G. Learning to live with complexity: ethnicity, socioeconomic
position, and health in Britain and the United States. Am J Public Health
2000;90:1694–8.
20 Harding S, Maxwell R. Differences in mortality of migrants. In: Drever F,
Whitehead M, eds. Health inequalities. London: HMSO, 1997:108–21.
21 Sporle A, Pearce N, Davis P. Social class mortality differences in Maori and
non-Maori men aged 15–64 during the last two decades. N Z Med J
2002;115:127–31.
22 Statistics Netherlands. Foreigners in the Netherlands (Allochtonen in
Nederland). (In Dutch). Voorburg: Statistics Netherlands, 2002.
23 Williams R. Health and length of residence among south Asians in Glasgow: a
study controlling for age. J Public Health Med 1993;15:52–60.
24 Wilkinson RG. Health, hierarchy, and social anxiety. Ann N Y Acad Sci
1999;896:48–63.
25 Vermeulen H, Penninx R. The democratic impatience, the emancipation and
integration of six targetgroups of the Dutch ethnic minority policy. Amsterdam:
Het Spinhuis, 1994.
26 Bakker J, Veer Rvd. Dutch Antilles and Aruba. (Nederlandse Antillen en
Aruba). (In Dutch). Amsterdam: Koninklijk Instituut voor de Tropen/Novib,
1999.
27 Cavelaars AE, Kunst AE, Geurts JJ, et al. Educational differences in smoking:
international comparison. BMJ 2000;320:1102–7.
28 Kunst AE, del Rios M, Groenhof F, et al. Socioeconomic inequalities in stroke
mortality among middle-aged men: an international overview. European
Union Working Group on Socioeconomic Inequalities in Health. Stroke
1998;29:2285–91.
29 Mackenbach JP, Cavelaars AE, Kunst AE, et al. Socioeconomic inequalities in
cardiovascular disease mortality; an international study. Eur Heart J
2000;21:1141–51.
30 Keles I, Onat A, Toprak S, et al. Family income a strong predictor of coronary
heart disease events but not of overall deaths among Turkish adults: a 12-year
prospective study. Prev Med 2003;37:171–6.
31 Leest LATM, Koek HL, Bots ML, et al. Cardiovascular diseases in the
Netherlands 2002. Figures about disease and mortality. (Hart-en vaatziekten
in Nederland 2002, cijfers over ziekte en sterfte). (In Dutch). Den Haag:
Nederlandse Hartstichting, 2002.
Table A1 Percentage of the population according to
background characteristics and ethnicity
Marital status:
% single
(aged 30–49)
Region:
% living
in West
Degree of
urbanisation:
% living in highly
urbanised area
Male
Dutch 25.5 30.5 17.6
Turkish 6.7 35.4 21.1
Moroccan 13.2 39.9 21.4
Surinamese 36.5 42.5 22.9
Antillean/
Aruban
53.1 38.7 21.4
Female
Dutch 16.8 30.3 17.3
Turkish 3.3 36.4 21.1
Moroccan 3.9 40.8 20.6
Surinamese 30.8 44.0 22.5
Antillean/
Aruban
44.5 40.5 21.0
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